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Core Demand
Side Management
Programs

Customer
Sponsors

“Deferred” Free
Rider

Eligible Measures

Energy Service
Company (ESCO)

Host Customers

“Performance-
Based” DSM
Programs

Pre-
Implementation
Audits

Post-
Implementation
Audits

Glossary

Conservation programs required to be performed by the utilities
and which are not subject to the incentive provisions established
by the New Jersey Board of Public Utilities. Core programs
typically involve the dissemination of energy efficiency
information to the public as well as to accomplish certain socially
desirable or other public benefit goals.

Customers who reduce the summer prime period demand by 100
kW, submit a proposal to PSE&G for approval conforming to
the terms and conditions of the Standard Offer Agreement, and
sign a contract for 5, 10, or 15 years with PSE&G.

A program participant who installs the energy efficient equipment
sooner than originally planned.

Includes any equipment, system or material that improves the
efficiency of a new or existing end use and provides savings that
can be measured and verified. Load shifting (e.g., cool storage)
or fuel switching (e.g., conversion to gas a/c) equipment also
qualifies.

A third-party company which provides energy efficiency and load
management equipment and/or services to end user customers.

All entities and/or premises located within PSE&G’s electric
service territory at which Standard Offer projects are located.

Utility demand side management programs for which utilities in
New Jersey receive an incentive, either through a shared-savings
program or a standard pricing offer.

Audits conducted by PSE&G at host facilities, consisting of an
on-site detailed inspection to establish a base usage against which
energy savings are measured.

Audits conducted by PSE&G at host facilities, consisting of a
series (up to 15) on-site, detailed inspections, which include a
visual inspection of all areas and systems associated with the
project and measurement of the power of a representative sample
of circuits.
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GLOSSARY

“Pure” Free Rider

Project Sponsor

Statewide M&V
Protocol

Summer Prime
Period Average
Demand
Reduction
(SPPADR)

Utility Sampling
Plan

A program participant who would have installed identical energy
efficiency equipment without the program.

Either a customer or ESCO who reduces the summer prime
period demand by 100 kW, submits a proposal to PSE&G for
approval conforming to the terms and conditions of the Standard
Offer Agreement, and signs a contract for 5, 10, or 15 years with
PSE&G.

The measurement and verification protocols adopted by the New
Jersey Board of Public Utilities based on a consensus process
involving key stakeholders.

The total kWh saved during the summer prime period divided by
the total number of hours (430) in the summer prime period.
The summer prime period includes the weekday hours between
noon and 5 p.m. from June 1 to September 30, except holidays.

The statewide measurement and verification protocol specifies
that utilities develop individual M&V and sampling plans for
performance-based programs.
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Executive Summary

Background

In May 1993, Public Service Electric and Gas (PSE&G), the largest investor-owned utility
in New Jersey, initiated the Standard Offer program, an innovative approach to acquiring
demand-side management (DSM) resources. In this program, PSE&G offers long-term
contracts with standard terms and conditions to project sponsors, either customers or third-
party energy service companies (ESCOs), on a first-come, first-serve basis to fill a resource
block. The design includes posted, time-differentiated prices which are paid for energy savings
that will be verified over the contract term (5, 10, or 15 years) based on a statewide
measurement and verification (M&V) protocol. The design of the Standard Offer differs
significantly from DSM bidding programs in several respects. The eligibility requirements and
posted prices allow ESCOs and other energy service providers to market and develop projects
among customers with few constraints on acceptable end use efficiency technologies. In
contrast, in DSM bidding, ESCOs typically submit bids without final commitments from
customers and the utility selects a limited number of winning bidders who often agree to
deliver a pre-specified mix of savings from various end uses in targeted markets. In the
Standard Offer, competition for projects among ESCOs occurs at the customer level, while
in DSM bidding, competition among ESCOs occurs during the utility’s bid evaluation process
and at the customer level, depending on the market overlap among winning bidders.

From a policy perspective, the program is interesting for several reasons: (1) its potential size
(150 MW) is significantly larger than any current utility program that relies primarily on
ESCOs and contractors to market and deliver energy services, (2) the program’s scope is
quite broad and includes new construction and retrofits in existing commercial, industrial, and
residential buildings, and (3) participation by PSE&G’s subsidiary, Public Service
Conservation Resources Corporation (PSCRC), raises important competition policy issues
in emerging energy services markets. The relationship between program design and
regulatory incentive treatment is crucial to understanding the development of the Standard
Offer program. The DSM incentive regulations adopted by the New Jersey Board of Public
Utilities (BPU) in 1992 allow PSE&G to operate in its own service territory through an
energy services subsidiary in a Standard Offer-type program.

As part of the Stipulation of Settlement that approved the Standard Offer pilot, the New
Jersey BPU asked PSE&G to conduct an independent evaluation of the program. Lawrence
Berkeley National Laboratory (LBNL), with co-funding from the Department of Energy, was
retained to perform a process and impact evaluation. The major objectives of the LBNL
evaluation were to assess market response and customer satisfaction; analyze program costs
and cost-effectiveness; review and evaluate the utility’s administration and delivery of the
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EXECUTIVE SUMMARY

program, examine the role of PSE&G’s energy services subsidiary (PSCRC) in the program
and the effect of its involvement on the development of the energy services industry in New
Jersey; and discuss the potential applicability of the Standard Offer concept given current
trends in the electricity industry (i.e., increasing competition and the prospect of industry
restructuring). Based on our findings, we also suggest options to improve the design and
implementation of PSE&G’s next Standard Offer and related DSM programs.

Evaluation Approach

We reviewed all program materials, regulatory filings, and a sample of proposals submitted
by project sponsors, made site visits to several facilities in various stages of development, and
interviewed key program participants. These included in-person interviews with utility and
regulatory staff and telephone surveys with project sponsors (both customers and ESCOs),
host customers that used ESCOs as project sponsors, and ESCOs that are not active in the
program. We attempted to interview all project sponsors and a sample of host customers that
had worked with each participating ESCO.

We also reviewed and analyzed data in PSE&G’s program tracking database for the first 18
months of field operation (June 1993-December 1994). The database includes descriptive
information on each facility, a detailed inventory of individual measures installed, baseline and
proposed equipment efficiencies, estimated hours of operation and savings by time period,
actual savings based on end-use and equipment metering and monitoring of hours of
operation, and various types of program costs. This information was used in our analysis of
market penetration, market shares for various participants, and program costs and cost-
effectiveness.

Program Evolution

Table ES-1 provides a brief chronology of the Standard Offer from design through various
phases of implementation in three areas - regulatory, utility, and market activities. We
highlight significant decisions and milestones in the program’s evolution to provide context
for understanding key issues that arose in our evaluation:

® The program design and rules were the product of a consensus settlement involving
major stakeholders, which was approved by the New Jersey BPU. Key issues
included the allowed scope of PSE&G’s DSM marketing activities to promote the
Standard Offer, the role of the utility’s energy services subsidiary, and the
development of M&V protocols.
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EXECUTIVE SUMMARY

Table ES-1. Program Chronology

ili h Field Utility Re-
Utility PSCRC Utility Adopts e i / Re
H arketing Organization

Formed 2&‘3&2“" Staff Hired

° During the initial implementation period, the utility’s subsidiary, PSCRC, aggressively
entered the energy services market. PSCRC financed projects sponsored by other
ESCOs or host customers and organized an Energy Services Network (ESN) in which
it acted as a project facilitator attempting to guide customers towards other qualified
third parties that were members of the ESN. Major problems arose in implementing
the ESN and many of the original ESCO members dropped out after disagreements
with PSCRC.

° Several winning ESCOs from PSE&G’s 1989 competitive bidding solicitation were

marketing this earlier program as well as the Standard Offer. The competing offers
created some confusion among large commercial/industrial (C/I) customers.
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EXECUTIVE SUMMARY

Initially, in strict accordance with the settlement agreement, PSE&G program staff
consciously limited their program marketing activities because of concern about
influencing customers’ access to and selection among competing ESCOs. In response
to the market’s initial slow response and confusion among customers, PSE&G made
significant mid-course corrections in April 1994. PSE&G assigned specialists in
regional offices to provide customers with assistance on specific program issues and
PSE&G field representatives began to market and promote the program more
aggressively. ESCOs also revised their marketing strategies; as one example, PSCRC
began promoting its “Bright Investment” program offering lighting efficiency
improvements to smaller C/I customers.

In late 1994, the BPU extended the pilot program to December 1995 as part of an
explicit strategy to “stay the course on DSM” while it considers broader issues related
to industry restructuring. There is also evidence that the program is gaining
increasing customer and market acceptance.

Market Response

Through December 1994, PSE&G received commitments from 35 project sponsors
(16 ESCOs and 19 customer sponsors) for a total of about 40 MW of Summer Prime
Period Average Demand Reduction (SPPADR)' from more than 1,050 facilities.
About 9 MW were operational (see Table ES-2). The market response is significantly
less than the original program target of 150 MW in two years but compares favorably
with most DSM bidding programs, assuming that most of the committed projects
eventually come on-line. '

Table ES-2. Distribution of Projects by Sponsor Type

ESCOs (excluding PSCRC) (14) 94 15.1 1.8
PSCRC 146 10.7 4.9
PSCRC -- Bright Investments 782 7.1 2.4
Customer Sponsors (19) 34 7.2 0.2
TOTAL 1,056 40.1 9.3

Summer Prime Period Average Demand Reduction is defined as the total kWh saved during the summer prime

period divided by the total number of hours (430) in the Summer Prime Period. The Summer Prime Period
includes the weekday hours between 12 noon and 5 p.m. from June 1 to September 30, except holidays.
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EXECUTIVE SUMMARY

Various types of lighting measures (66%) and electric-to-gas conversions of space
and water heating equipment and industrial processes (17%) are the most popular
measures (see Figure ES-1). Non-lighting measures represent 75% of the savings
from customer-sponsored projects, while lighting measures represent 75% of the
savings from projects sponsored by ESCOs.

Compared to the economic potential for DSM, the market response to the Standard
Offer appears to be small in most C/I target markets and end uses (<5%) with a few
notable exceptions. In some sectors (e.g., large commercial office buildings), ESCOs
report that certain program design features discourage participation (e.g., lengthy
contract terms, penalties for non-performance), particularly in non-owner occupied
buildings.

The Standard Offer program has succeeded in creating a high level of interest and
support among various types of energy service providers (e.g., ESCOs, lighting
service contractors, energy engineering firms and consultants, and firms that specialize
in measurement and verification of savings). The program has also been relatively

Figure ES-1. Saving Breakdown by Measure

17% |

1%1%2% TO’[al = 401 MW

 Olighting |
B Fuel Switching
BHVAC

OMotors

B Industrial Process
&vVsD

B Gas Engine Drive
L B New Construction
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EXECUTIVE SUMMARY

successful in reaching industrial customers; some industrials have chosen to be
customer sponsors and they have also been heavily marketed by ESCOs.

Many ESCOs also note that the program has been a “harder sell” than anticipated to
customers. They report long sales cycles and low proposal to closing ratios (see
Section 5.5), which suggests that ESCOs are incurring substantial up-front marketing
and project development costs.” According to ESCOs, factors that adversely affected
participation included poor or uncertain economic conditions in New Jersey,
customer perceptions that the program is too complex and risky, stringent contract
provisions, and the time and costs involved in developing acceptable M&V protocols
for DSM measures that were not covered in the statewide M&V protocols.

The extent of competition among ESCOs and other service providers varies by market
sector. Competition appears quite intense among firms seeking to develop projects
for large C/I customers. The typical large C/I customers reported that they received
proposals from four ESCOs. In contrast, among small C/I customers interviewed, it
was not uncommon for customers to have been approached by only one firm.

Customer Satisfaction

Overall, customer sponsors and host customers were very satisfied with the Standard
Offer program, driven in large part by their perception that the financial incentives
offered by PSE&G were quite attractive.’

The group of 11 customer sponsors surveyed had very strong reactions to the
program with seven stating that they were very satisfied, while the two dissatisfied
customer sponsors complained about the program’s complexity and difficulty in
developing and gaining approval for their M&V plans.

Among the sample of 17 host customers in the large C/I market, only one was
dissatisfied. Among the sample of participants in PSCRC’s Bright Investment
program, customer satisfaction was very high, with 16 of 25 customers indicating that
they were “very satisfied.”

Proposal to closing ratio refers to the number of proposals made to customers compared to number of accepted

proposals that produce a project.

Customer sponsors are those who directly sponsor a project in the Standard Offer, while host customers are

customers whose projects are developed by ESCOs.
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Program Costs and Cost-Effectiveness

° Total resource costs for the Standard Offer program, levelized over the contract term
of each facility, average 6.8 ¢/kWh overall, which is about 74% of the utility’s then
avoided supply costs. Total resource costs vary somewhat by market segment,
averaging 6.6 ¢/kWh for ESCO- and customer-sponsored projects in the large C/I
market and about 8 ¢/kWh for PSCRC’s Bright Investment projects, which are
targeted at smaller C/I customers.

° Total resource costs also varied by types of measures installed: lighting-only projects
averaged about 5.9 ¢/kWh for 217 facilities in the large C/I market, while the 27
projects that involved both fuel switching and other measures averaged about 7.3
¢/kWh (see Table ES-3)

Table ES-3. Summary of Pr

Overall Program 1,041 6.8 74%
Type of Project Sponsor
ESCOs 239 6.6 74%
Bright Investment 768 8.0 85%
Customer Sponsors 34 6.6 71%
Market Sector
New Construction 10 5.8 58%
Existing Large C/I? 263 6.6 73%
Type of Measure (Large C/I:
Existing Buildings)
Lighting Projects 217 5.9 67%
Fuel Switching, plus other 27 7.3 81%
measures
Lighting, plus other 7 7.8 89%
measures

* Includes all measures for both customer sponsors & ESCOs.
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Costs incurred by the utility average about 6.1 ¢/kWh for the program overall.
Payments from host customers account for less than 10% of the total resource costs
in large C/I facilities and average about 26% for small C/I customers that are
participating in PSCRC’s Bright Investment projects.

The Standard Offer program has a benefit/cost (B/C) ratio of about 1.6 from a
societal cost perspective.* About 25% of the individual facilities (59 out of 234) in
the large C/I market have TRC B/C ratios less than one, with twenty facilities having
B/C ratios less than 0.8. This result is possible because project sponsors are allowed
to bundle together facilities for individual customers that would fail the TRC test on
a stand alone basis if the project proposal passes the TRC for the entire set of
facilities.

We also compared program costs in the Standard Offer with a sample of nine DSM
bidding programs where the performance risks and measure mix are comparable.
Total resource costs in the Standard Offer are in the mid- to high-range compared to
other utilities (5.2-8.1 ¢/kWh). We also found that costs incurred by the utility (i.e.,
financial incentives and administrative costs) are higher in the Standard Offer (about
6 ¢/kWh) compared to several recent DSM bidding programs (2.5-3.0 ¢/kWh).

PSE&G’s Measurement and Verification Procedures

The statewide M&V protocols as well as the M&V procedures and sampling plans developed
by PSE&G are a distinctive feature of the Standard Offer program. As part of our evaluation,
we examined both policy-related and technical issues related to M&V (see Chapter 7).

We believe that the New Jersey M&V protocols represent an important step forward
in improving the credibility of DSM as a reliable resource compared to “typical”
practice among utilities at the time they were adopted. Our preliminary analysis
suggests that M&V costs in the Standard Offer represent a slightly higher share of
total project costs compared to typical evaluation budgets for utility DSM programs.”
The incremental benefits or value of the M&V protocols, specifically improved
accuracy and reduced bias of savings estimates, appear to be cost-effective compared

In New Jersey, the BPU requires that utilities include environmental externality costs of about 2 ¢/kWh in the total

resource cost test calculation.

M&V costs accounted for about 7% of total project costs in customer-sponsored projects, which were mostly non-

lighting measures. ESCOs reported M&V costs ranging from about 5-10%, depending on the types of measures
and the project size. Raab and Violette (1994) estimate that utilities in 12 states spent an average of 6% of their
DSM budgets on evaluation, ranging from 3-10%.
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EXECUTIVE SUMMARY

to these costs. However, we urge the parties in New Jersey to consider a number of
major changes to the current M&V protocols to reflect implementation experience in
New Jersey, advances in impact evaluation techniques, and appropriate standards for
assessing the adequacy of DSM savings estimates (e.g., confidence and precision
levels).

Our technical review identified a number of areas in which the M&V protocols could
be improved either in terms of improved accuracy or reduced cost. These include
establishing more appropriate baseline conditions (e.g., planned replacement situations
or new construction), using building simulation models to develop more accurate
estimates of savings from lighting measures that account for HVAC-lighting
interactive effects, relying on field audit acceptance techniques to verify certain
parameters, and most importantly, changing the Sampling Plan to provide better
accuracy for an equivalent or reduced cost. Because of statistical problems with the
current Sampling Plan, we conclude that there is no direct evidence to suggest that
savings measured under this protocol meet the stated objectives of the statewide
M&V protocol (i.e., 90% confidence that savings equal or exceed the value
measured). We also recommend that PSE&G change the experimental sampling
design from stratification based on hours of operation to usage areas, with simple
random sampling within each of these usage area strata.

Role of PSCRC

We evaluated PSCRC’s role and performance in the Standard Offer program primarily
in terms of regulatory guidelines and intent. The New Jersey BPU’s DSM policies
were intended to expand the energy efficiency product and services (EEPS) market
by incenting utilities financially. In approving the formation of PSCRC and allowing
it to operate in PSE&G’s service territory, the BPU was well aware of possible
conflicts of interest and the potential for abuses, which it sought to limit through
various policies and regulatory oversight. In the Stipulation of Settlement, PSCRC
agreed to provide financing to other ESCOs and customers, to offer project
facilitation services to customers and other energy service providers, and to develop
a corporate structure that relied on third parties to directly install and service projects.

In a relatively short time (ie., less than three years), PSCRC has become a significant
player in the local energy services market, active in both the large and small C/I
sectors. PSCRC-sponsored projects account for about 43% of the program’s
committed savings. PSCRC has also provided construction and permanent financing
to many projects sponsored by other ESCOs and customers.
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Overall, PSCRC appears to have been successful in its role of providing capital
investment services to other ESCOs and customers. PSCRC’s financial support and
backing has provided an important stimulus to the energy services infrastructure in
New Jersey as a number of new ESCOs and other types of service providers have
entered the market. However, PSCRC'’s efforts to facilitate projects sponsored by
other ESCOs have been less successful. Many ESCOs were disappointed with their
experiences in PSCRC’s Energy Service Network and many dropped out after
disagreements with PSCRC (see Section 5.6.1). Since then, PSCRC has relied more
heavily on alliances with several lighting service contractors and
engineering/construction firms who bring jobs to PSCRC that it sponsors.

There has been a significant shake-out in the local energy services market during the
last several years. Several ESCOs that were winners in PSE&G’s 1989 DSM bid
have significantly downsized their marketing efforts. Some ESCOs have moved on to
other areas of the U.S. where opportunities are perceived to be greater and they don’t
face a well-capitalized, utility-affiliated ESCO. Other “full-service” ESCOs have
adapted to PSCRC’s presence in the market by consciously focusing on market
segments and niches where PSCRC and its trade allies are less active.

In order to address the competition policy issues raised by PSCRC’s role, we
examined the extent to which the local EEPS market has expanded because of the
utility’s DSM programs (which was a key objective of New Jersey’s regulators) and
whether PSCRC’s market share in an appropriately-defined product market provided
evidence of the potential for market power. Figure ES-2 provides a conceptual
illustration of the market for EEPS among C/I customers in PSE&G’s service
territory prior to and after DSM interventions by the utility. Based on available
information, we conclude that PSE&G’s DSM programs, and particularly the
Standard Offer, have expanded the local EEPS market significantly. We also estimate
that PSCRC’s market share is about 25% in the local performance
contracting/financing market (based on project sponsorship); but that their market
share is significantly higher (50-60%) if we include projects where PSCRC has
provided construction and permanent financing.
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Figure ES-2. Market for Energy Efficient Products and Services (EEPS)
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We calculated Herfindahl-Hirschman Index (HHI) values which provide an index of
market concentration by accounting for both the number and relative size of firms in
an industry. We estimate HHI index values of about ~1,270 for the Standard Offer
and DSM bidding program; HHI index values may range between 910-1,010 for the
entire performance contracting market including “traditional” performance contracting
done by ESCOs outside of utility DSM programs. Using the Department of Justice
merger guidelines, the HHI values provides prima facie evidence for some, but not
overwhelming, concern over the potential for market power. Barriers to entry are
also particularly important in analyzing market competitiveness and structure. In this
regard, we find that there are no formal entry barriers to becoming a “project
sponsor” in the Standard Offer for customers of a certain minimum size and that
ESCOs too face few eligibility restrictions. Thus, overall, ease of entry for firms (and
customers) in this product market tends to mitigate some of our long-run concerns
regarding PSCRC’s market power.

On balance and in light of the low barriers to entry in the Standard Offer, we believe
that the existence of PSCRC has done more to increase the viability of a local energy
services industry that promotes performance contracting/financing services rather than
impede it. However, we also believe that a significant regulatory oversight and
monitoring role will be required to ensure the development of a robust and
competitive energy services industry and to ensure that ratepayer investments in DSM
continue to be prudently managed by PSE&G. We believe that this is one of the costs
that regulators and utilities must bear if they decide that public policy is best served
by allowing a utility buyer to purchase from a seller affiliated with the host utility in
their own service territory.

Recommendations for the Next Standard Offer

Our proposed changes to the program’s design are guided by two overall goals:

Program design changes should position DSM and the energy services industry to
function more effectively in an increasingly competitive electricity industry. This
means that the turnkey costs of DSM projects must be significantly reduced in order
to respond effectively to the prospect of lower avoided supply-side costs.
Participating customers also need to bear an increasing share of total project costs in
order to minimize adverse rate impacts.

The Standard Offer should be performance-based, but the program should better

accommodate the distinctive characteristics of DSM resources rather than attempt to
make DSM look like supply-side resources.
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Table ES-4 summarizes our recommendations in various program areas (target market,
design, implementation and delivery, and M&V protocols).

Target Market

Program Design

Program Delivery &
Administration

Measurement &
Verification

Limit program scope to C/l retrofit and planned replacement market

For commercial new construction and major remodel market: develop
program based on designs that have proven effective at other utilities

Develop utility-sponsored pilot programs that target other potential lost
opportunities (e.g., failed equipment/emergency replacement situations) in
order to improve cost-effectiveness

For the residential market: evaluate performance of the one ESCO-sponsored
project that targets residential customers; develop additional “performance-
based” programs in this sector, if cost effective

For small C/l customers (<50 kW monthly peak demand): consider alternative
program designs for very small C/I customers and changes to M&V and
sampling procedures in order to improve cost-effectiveness

Adopt two-tiered payment scheme with lower payments for lighting-only
projects and higher payments for projects that achieve a specified percentage
of their savings (25-30%) from non-lighting measures

Establish minimum TRC B/C ratio for individual facilities (e.g., 0.9) that are
submitted as part of larger projects in order to limit situations in which

ratepayers support the installation of measures that are not cost effective from
a societal perspective

Ensure adequate staffing

“Re-engineer” administrative procedures to reduce costs and ensure quality
control

Streamline program material and Standard Offer contract

Work more closely with those customers that want to be project sponsors

Develop additional M&V protocols for measures not covered (e.g., lighting
controls)

Modify Sampling Plan for control circuits
Use audit acceptance techniques to verify key inputs

Re-assess target confidence and precision levels for accuracy of DSM savings
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Target Market

A major finding from our evaluation is that the Standard Offer concept is most
appropriate for the C/I retrofit market. The program design is not particularly
amenable to capturing many of the technical opportunities in commercial new
construction or in situations where there are limited windows of opportunity to
influence investment decisions (e.g., failed equipment/emergency replacement). In
these situations, as well as planned replacement, the societal cost of acquiring high-
efficiency equipment is only the incremental cost of improved efficiency. These types
of energy-efficiency opportunities may be particularly cost-effective for PSE&G to
pursue, depending on the administrative costs and savings potential. Based on
experience at other utilities, programs that are targeted to overcome the specific
market barriers in these situations are required. For example, in emergency
replacement situations, stocking practices, and thus the existing vendor structure, are
key to equipment availability and delivery.

In the residential sector, the limited number of energy service companies that currently
target residential customers tends to undermine a key premise of the Standard Offer:
that competition among service providers will ensure that customers have meaningful
choices regarding energy efficiency. If payments under the next Standard Offer are
significantly lower than current levels, this problem will likely be exacerbated. We
recommend that PSE&G assess whether ESCOs can effectively target residential
customers by evaluating the performance of the one ESCO that has proposed a
project. In the commercial new construction market, the Standard Offer has only
been able to generate a limited response. Qur primary concerns are that the current
program design is not attractive to certain types of developers (e.g., speculative,
build-to-rent), that marketing in new construction often involves a different set of .
contacts and sales approaches than the retrofit market in which ESCOs typically
operate, and that the M&V requirements will eliminate many cost-effective measures
in new construction (e.g., daylighting, EMCS).

Program Design

We recommend that PSE&G consider a two-tiered Standard Offer payment. Projects
that install only lighting measures would receive lower payments, while projects that
involve significant savings from other end uses (e.g., HVAC, refrigeration, industrial
process) would receive payment at the higher price.® A two-tiered payment scheme
could lower the cost to ratepayers of acquiring savings from lighting-only projects,

Both payment levels would be less than the utility’s avoided cost of supply.
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while increasing the costs borne by participants. This approach may also allow “full-
service” ESCOs that offer comprehensive packages of measures to compete more
effectively against competitors that promote lighting-only projects.

The prospect of lower avoided costs is likely to impact significantly the economics of
certain projects. Figure ES-3 illustrates the implications for two prototypical types
of projects: a lighting-only project and a project that involves installation of both
lighting and non-lighting measures, which we refer to as a “comprehensive retrofit.”
Assuming that future avoided costs are 30-40% lower than current levels, most
lighting projects would still pass a TRC test, although projects with low hours of
operation or those that targeted small C/I customers are more likely to be marginally
uneconomic. Many “comprehensive retrofit” projects would fail the TRC test. ESCO
and customer sponsors interested in pursuing these projects may respond by installing
fewer and/or lower cost measures, implementing certain “high-cost” measures outside

Figure ES-3. Implications of Lower Avoided Costs and Possible Design Changes
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of the program, or by finding ways to reduce other, non-measure costs (e.g., up-front
marketing and project development, M&V).

Program Delivery and Implementation

° It is critical that PSE&G management devote sufficient resources to administering this
type of program effectively, both in terms of staffing levels and technical expertise.
The utility must maintain a particularly high standard of performance to avoid even
the appearance of impropriety or favoritism, given the active participation by their
energy services affiliate. In this regard, we offer several suggestions to improve
internal administration procedures (see Section 9.6.2). We also believe that there are
significant opportunities to reduce the turnkey costs of projects through a
combination of changes to the program’s design and administration as well as
opportunities that ESCOs have to improve operating efficiencies and reduce costs.
We suggest a number of ways that administrative and M&V costs can be reduced
because this is the area where PSE&G (and state regulators) can directly influence
potential outcomes. Many of these involve minor changes but cumulatively they may
be significant (see Sections 7.5 and 9.4.3) To be successful in the future, ESCOs will
also have to find additional ways to reduce up-front marketing costs, lower the cost
of financing, and creatively manage project risks. We also encourage PSE&G to
revise the Standard Offer software proposal package and marketing materials, given
the mixed reviews given by project sponsors.

Transferability of the Standard Offer to Other Utilities

In discussing the transferability of the Standard Offer to other utilities, it is important to
distinguish between the underlying concept and the PSE&G program, because the pilot has
been shaped by policy and design choices made by PSE&G, New Jersey’s regulators, and
interested parties. The most important of these were the broad market scope of the program
(e.g., new and existing C/I buildings and residences), the decision to allow an ESCO affiliated
with the host utility to participate directly, and the approach to savings verification.

As noted previously, the initial results in New Jersey suggest that the “one size fits all”
approach for various market segments is not appropriate. The Standard Offer concept
appears to work best in C/I markets in either retrofit or planned replacement situations.
Direct participation by an ESCO that is affiliated with the host utility also created additional
program implementation and monitoring challenges for PSE&G and the New Jersey BPU.
Over the long term, incentive mechanisms that place the utility on both sides of the
transaction (i.e., buyer and seller) necessitate additional regulatory scrutiny to minimize
problems that inevitably arise from perceived or actual conflicts of interest. If other states
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adopt the Standard Offer concept, regulators should seriously consider alternative approaches
that offer opportunities for financial incentives to utility shareholders (e.g., sharing of net
resource benefits produced by a program) or institutional arrangements and requirements that
minimize potential conflicts of interest. These include the option of having an independent
agency administer the program if the host utility’s energy services affiliate participates directly
or establishing additional conditions that limit market power (e.g., initially limiting the
potential market share of the utility’s energy services subsidiary).

The terms and conditions in PSE&G’s Standard Offer contract appear to draw heavily from
their experience with independent power producers. Similarly, the design philosophy
underlying the statewide M&V protocol is that DSM impacts should be measured with the
same standard of accuracy as the output from supply-side resources to the extent feasible.
This led to such requirements as continuous metering of hours of operation of lighting control
circuits over the 10-15 year contract term and exclusion of certain types of efficiency
measures whose savings could not be measured “reliably” (e.g., lighting and HVAC controls).
While we support the design goal of linking payments for energy savings to long-term
performance, we believe that alternative approaches to M&V can also achieve this objective
(see Chapter 7).

Potential Role for Standard Offer as Part of a DSM Transition Strategy

Many analysts have argued that the reality (or even the threat) of electric utility industry
restructuring presents a fundamental challenge to the continuation of large-scale, ratepayer-
funded utility DSM programs. One attractive aspect of the Standard Offer concept is that it
could be managed by a statewide agency or consortium empowered to acquire various types
of DSM resources in pursuit of societal objectives. The statewide consortium could define
standard terms and conditions for entities that wish to provide verified energy savings; costs
of administering and delivering the program, including incentive payments to project
sponsors, could come from a variety of sources, including, for example, a broad-based fee or
system benefits charge. The Standard Offer concept is attractive to ESCOs because it
provides a natural fit with the way they market and develop projects. The concept is also
compatible with notions of “customer choice” because it maximizes customers’ choice of
service providers and theoretically places fewer constraints on their choice of acceptable end
use efficient technologies. For those state PUCs and utilities looking to preserve and/or
stimulate the energy efficiency services industry during a period of electricity industry
restructuring and regulatory reform, the Standard Offer concept (and other competitive
resource acquisition strategies) merits consideration in certain market segments.

XXXi



CHAPTER 1

Introduction

U.S. utilities continue to experiment with innovative approaches to acquiring demand-side
management (DSM) resources. The design of DSM resource acquisition programs is shaped
by both the state regulatory environment and the major policy objectives of the utilities and
other parties (Goldman et al. 1994). New Jersey offers an important case study of this
phenomenon. In October 1991, the New Jersey Board of Public Utilities (BPU) adopted
regulations that provided guidelines for the state’s investor-owned electric and gas utilities
on DSM planning and acquisition (NJAC 1991). The rules reflected a compromise and
consensus among the parties on the following DSM policy framework: (1) increased energy
efficiency is regarded as a viable alternative to the construction or procurement of new
electric generation resources, (2) utilities are uniquely positioned to foster increased energy
efficiency, (3) utility shareholders are given the opportunity to earn financial incentives on
investments in energy efficiency, and (4) significantly increased opportunities are provided for
the sale and delivery of DSM measures and energy efficiency services by independent, non-
utility energy service companies, contractors, and suppliers to encourage the development of
energy services markets that are not dominated by utilities.

In 1992, in response to the new regulations, Public Service Electric and Gas (PSE&G), the
state’s largest investor-owned utility, filed its DSM resource plan and, in May 1993, initiated
a large-scale DSM pilot -- the Standard Offer program. The program’s design is innovative
in that the utility offers long-term contracts with standard terms and conditions to project
sponsors, either customers or third-party energy service companies (ESCOs) on a first-come,
first-served basis. The design includes posted, time-differentiated prices which are paid for
energy savings that are verified over the contract term based on a statewide measurement and
verification (M&V) protocol. The program’s scope is quite broad and includes new
construction and retrofits in existing commercial, industrial, and residential buildings.
However, the Standard Offer is PSE&G’s primary DSM program for large commercial and
industrial (C/I) customers. From a policy perspective, the program is interesting for several
reasons: (1) its potential size (150 MW) is significantly larger than any current utility program
that relies primarily on third-party energy service providers to market and deliver a
performance-based program (e.g., DSM bidding), and (2) participation in the Standard Offer
by PSE&G’s regulated subsidiary, the Public Service Conservation Resources Corporation
(PSCRC), represents a practical test of the BPU’s DSM incentive regulations. In contrast to
other states in which DSM incentive mechanisms typically provide utility shareholders with
the opportunity to earn profits on DSM through retaining a share of the net societal benefits,
the New Jersey BPU provided an additional option, which PSE&G chose, involving direct
participation by the host utility’s energy services subsidiary in a Standard Offer-type program.
PSCRC’s direct participation also raises important competitive issues with respect to
PSE&G's role in the development of the energy services market.
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CHAPTER 1

This study presents results from a process and impact evaluation of the Standard Offer
program. As part of the Stipulation of Settlement that approved the pilot program, the New
Jersey BPU asked PSE&G to conduct an independent evaluation of the program. Lawrence
Berkeley National Laboratory (LBNL), with co-funding from the U.S. Department of Energy
(DOE), was retained to perform the evaluation. Based on discussions with PSE&G, the New
Jersey BPU staff, and DOE, five major objectives were established defining the scope of the
LBNL evaluation: (1) to assess market response and customer satisfaction, (2) to analyze
program costs and cost-effectiveness, (3) to review and evaluate the utility’s administration
and delivery of the program, (4) to examine the role of PSE&G’s energy services subsidiary
(PSCRC) in the program and the effect of its involvement on the development of the energy
services industry in New Jersey, and (5) to discuss the applicability and transferability of the
Standard Offer concept to utilities in other states in light of the competitive pressures facing
electric utilities. Based on our findings, we also provide recommendations and options to
improve the design and implementation of PSE&G’s program in the future.

Evaluation Approach

We reviewed all program materials, regulatory filings, and a sample of proposals submitted
by project sponsors, made site visits to several facilities in various stages of development, and
interviewed key program participants. These included in-person interviews with utility and
regulatory staff and telephone surveys with project sponsors (both customers and ESCOs),
host customers that used ESCOs as project sponsors, and ESCOs that are not active in the
program. We attempted to interview all project sponsors and a sample of host customers that
had worked with each participating ESCO. As is typical in process evaluations, all
respondents were informed that their responses would be treated as confidential with no
attribution.

We also reviewed and analyzed data in the utility’s program tracking database for the first 18
months of field operation (June 1993-December 1994). The tracking database includes
descriptive information on each facility (floor space, SIC code), a detailed inventory of
individual measures installed, baseline and proposed equipment efficiencies, estimated hours
of operation and savings by time period, actual savings based on end-use and equipment
metering and monitoring of hours of operation, and various types of program costs. The data
in the program tracking database was used in our analysis of market penetration, market
shares for various participants, and program costs and cost-effectiveness. We also reviewed
studies on the DSM potential in the utility’s service territory (Xenergy 1994) and the design
of PSE&G’s current programs in the commercial/industrial sector (Gordon et al. 1994) that
were provided by PSE&G. To address confidentiality and proprietary concerns, LBNL
agreed that market penetration and cost information would either be masked or aggregated
into broader categories (e.g., ESCOs and all customer sponsors) with one exception. For
PSCRC, this information is broken out separately in order to address one of the central issues
in the evaluation: the role of the utility’s affiliate in the energy services market.
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1.2

Report Organization

The remainder of the report is organized as follows. In Chapter 2, we provide a brief
overview of PSE&G’s current DSM programs, trace the evolution of the Standard Offer
program from design through various implementation stages, and describe its key design
features. In Chapter 3, we examine the market response to the Standard Offer program
through December 1994. We report on the activity levels of various market participants (e.g.,
ESCOs, customer sponsors), savings and market penetration in selected target markets and
the types of measures installed. We also assess program experience in light of recent estimates
of the economic potential for DSM in PSE&G’s service territory. In Chapter 4, we analyze
the utility and societal costs of the Standard Offer program and compare the program’s costs
with the experience of other utilities as well as PSE&G'’s estimated avoided cost of supply.
In Chapter 5, we report the results of our interviews with ESCOs and customers that have
participated in the program as project sponsors, host customers that participated through
ESCOs, and ESCOs that are currently not active in the program (see Appendix A for list of
utility staff and ESCOs interviewed). We discuss participants’ experiences and satisfaction
with the program, their assessment of the utility’s administration and marketing of the
program, their views on key program design features, and their su ggestions for improvement.
The interview protocols used for each group are included as technical appendices
(Appendices B-H). In Chapter 6, we discuss issues related to measuring net savings from the
Standard Offer program, including analysis of free rider, free driver, and program spillover
effects based on our interviews with customer sponsors and a sample of host customers. In
Chapter 7, we review and critique the measurement and savings verification procedures used
by PSE&G in the Standard Offer. In Chapter 8, we examine the role of PSCRC in the
Standard Offer program and the effect of its involvement on the development of the energy
services industry in New Jersey. In Chapter 9, we summarize the major findings from our
process and impact evaluation with reference to the five study objectives and discuss the
relative merits of the Standard Offer concept compared to alternative program designs. We
also present recommendations and options for PSE&G to consider as it revises the program,
which address some areas of concern identified in this study.
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2.1

2.2

PSE&G DSM Programs and the
Standard Offer

Overview

This chapter briefly describes the range of PSE&G’s current DSM activities, noting their
relationship to the current regulatory incentives for DSM that have been adopted in New
Jersey. This relationship between program design and regulatory incentive treatment is
crucial to understanding the development of the Standard Offer program. The opportunity
for PSCRC to operate in PSE&G’s service territory effectively provides utility shareholders
with a powerful DSM incentive mechanism.

We then discuss the evolution of the Standard Offer program, from the initial design process
through various stages of implementation. We show how the origins of the Standard Offer
program are rooted in PSE&G’s and the energy services industry’s dissatisfaction with the
“all-source” competitive bidding process that PSE&G conducted in 1989. We then
summarize key features of the Standard Offer program, including pricing and contract
provisions and measurement and verification (M&V) requirements. Finally, we compare the
Standard Offer design concept to alternative program designs, such as customized rebate and
DSM bidding programs, that are often targeted at large C/I customers. This overview of
PSE&G’s current DSM programs and the Standard Offer is intended to provide background
and context for our discussion of program impacts (Chapters 3 and 4), survey responses by
project sponsors and host customers (Chapter 5), and review of PSE&G’s M&YV protocols
(Chapter 7).

PSE&G’s Current DSM Programs

The DSM regulations adopted by the New Jersey BPU define two types of DSM programs,
“core” and “performance-based,” which differ in terms of their primary objectives and
financial treatment. The BPU requires each utility to offer a specified set of “core” programs
which are intended to disseminate information to the public on energy efficiency and achieve
certain socially desirable or other public policy goals (e.g., low-income programs offered to
address equity concerns).” Many of these core programs were initiated in the mid-1980s and

The core programs were approved by all parties on the basis of the following transition process. PSE&G was to
conduct a cost-benefit analysis for each core program by the next DSM resource plan filing and either recommend
discontinuing the program if it was not cost-effective and did not otherwise offer countervailing societal benefits
or offering the program under the performance-based program guidelines.
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have evolved over the years. Utilities are allowed to expense costs incurred in operating these
core programs, but do not receive any additional financial incentive.

“Performance-based” programs are intended to provide measurable net resource benefits to
utility ratepayers. Utilities have two options to earn profits on DSM, either through direct
participation in a Standard Offer program or through retaining a percentage of the net benefits
achieved by performance-based programs. Utilities are also allowed to recover program costs
and can propose a revenue adjustment mechanism to address undercollection of authorized
fixed costs.

Table 2-1 lists the current programs offered by PSE&G, broken down by target market (e.g.,
residential or commercial) and primary objective (e.g., information-only programs) (The
Results Center 1994). All of these programs are “core” programs with the exception of the
Standard  Offer and
winning DSM bids from
the 1989 integrated, all-
source bidding
solicitation. The Standard Home Energy Savings
Offer is performance- Low Income Seal-Ups

Low Income Direct Grant
based and the 1989 DSM Low Income Attic Insulation

Table 2-1. PSE&G’s C t DSM P

bldS were aWaIded prior Residential Loans
to the DSM incentive ETH -- Energy for Tomorrow’s Homes
regulations. Energy Profile

Air Conditioning Rebates
Heat Pump Rebates

PSE&G spent roughly Heating Equipment Rebates
$38 million on its core Water Heater Replacement Rebates
programs in 1994. About Compact Fluorescent

Residential Air Conditioning Cycling
SERP -- Super-Efficient Refrigerator Program

84% was spent on the
residential programs, 7%
on core  programs
targeted at commercial

Commercial and Apartment Building Conservation

customers, and 9% on Small 1&C Rebates
informational programs DSM Bids from 1989 RFP
and other expenditures Green Lights

(e.g., research studies). C.A.S.H. Rebates

The Residential A/C
Cycling, the Compact
Fluorescent Bulbs, and

Energy Conservation Center
Conservation Van/Displays/Presentation

the Residential Rebates Low Income Workshops/Kits
programs, in  total, DSM Seniors
accounted for 52% of Large 1&C Custom Audits

DSM Information Programs

PSE&G’s core program Youth Conservation

expenditures (Table 2-2).
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Toble 2-2. PSE &G 1994 E xpenditures and S avings

Estimated Impact
1994 Expenditures 1994 Cumulative 1994 Cumulative

Program $ (Millions) (MW) (MW) {GWh) (GWh)
Core Programs
Residential
A/C Cycling 10.61 21.56 74.50 N/A N/A
Residential Rebates 6.85 6.43 73.82 5.46 59.50
Compact Fluorescents 2.39 7.84 15.59 15.52 21.55
Other 12.24

Commerical/Industrial

Small 1&C Rebates 1.49 2.63 3.96 9.96 11.27
Other 1.06
Information & Other 3.54
Core Program Total 38.18 3846 167.87 30.94 92.31
Performance-Based Programs
DSM Standard Offer 0.97 8.62 8.62 14.01 14.01
Other DSM Bidding 6.15 8.51 28.55 99.38 166.35
TOTAL 45.30 55.59  205.05 144.34 272.67

PSE&G’s DSM bids refers to those ESCOs that were selected in a 1989 all-source bidding
solicitation. PSE&G received and accepted bids from eight ESCOs for slightly more than 50
MW. After accepting the bids, PSE&G entered into negotiations with the winning ESCOs
and signed detailed contracts specifying timelines for the installation of the energy efficiency
measures, penalty provisions for failure to install the measures, payments for the energy
savings, measurement and verification protocols, etc. To date, PSE&G has received almost
29 MW of capacity reduction from the 1989 bidding program. So as to not disadvantage
ESCOs that were participating in the bidding program, the Stipulation of Settlement approved
by the New Jersey BPU allowed the winning ESCOs to abandon or transfer all or a portion
of their uncommitted bid contract amount to the Standard Offer program (New Jersey BPU
1992). Several ESCOs exercised the option to terminate their contracts without penalty and
are now participating in the Standard Offer program.

The origins of the Standard Offer program are rooted in PSE&G’s dissatisfaction and the
ESCOs concern with the 1989 all-source solicitation. Both the utility and ESCOs found that
bid evaluation and contract negotiations were time-consuming and costly. The utility also
found itself paying different amounts to ESCOs for energy savings, in some cases at prices
that were very near its avoided supply cost. The utility was also concerned about the financial
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2.3

2.3.1

impacts of the DSM bids because, under the rules that were in place at the time the all source
solicitation was issued, the utility was not allowed to earn financial incentive on the DSM
resource savings or to recover net lost revenues. In May 1993, PSE&G issued the Standard
Offer and has received nearly 9 MW in demand reductions that are in commercial operation
through December 1994. As Table 2-2 shows, thus far, payments to project sponsors under
the Standard Offer program have not been significant (<$1 million), primarily because
payments are made over lengthy contract terms and because most projects are still under
development. Assuming that currently approved projects actually develop, the annual
financial payments to project sponsors for saved energy would be in excess of $7 million over
a ten year period for the 40 MW of committed projects.

Program Evolution

Table 2-3 provides an overview of the evolution of the Standard Offer from design through
various phases of implementation in three areas - regulatory, utility, and market activities -
based on our analysis of significant events and milestones.

Program Design Process and Regulatory Approval

The program design and rules were the product of a consensus settlement involving major
stakeholders, which was approved by the BPU and which of necessity involved compromises
among the parties on several key issues: the role of the utility’s energy services subsidiary,
the allowed scope of utility program marketing, and the M&V protocols. In this section, we
review the settlement agreement on the first two issues because of their relevance to the
objectives of this evaluation; the M&V protocols are discussed in Section 2.4.

Role of Public Service Conservation Resources Corporation

Under the Stipulation of Settlement, PSE&G was allowed to participate directly in the
Standard Offer program through a wholly owned subsidiary, PSCRC, which it incorporated
and organized. The settlement agreement included an explicit statement of PSCRC’s mission,
objectives, and intended services. PSCRC’s general mission “is to facilitate a viable and
enduring performance based DSM marketplace in New Jersey” and its corporate objective
s to increase “the efficiency of the service delivery system through standardization of contract
terms and conditions” and performance standards for all aspects of projects (New Jersey BPU
1992).  PSCRC agreed to develop a corporate structure that relies on third party firms to



(1) Program Design/Approval:
(1992 - Early 1993)

(2) Initial Program Implementation:

(June 1993 - March 1994)

(3) Program Implementation:
(April 1994 - December 1994)

(4) Program Implementation:
(January 1995 - )

» Negotiated settlement among
parties approved by BRC
(12/92)

* Work on M&V protocols
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directly implement the installation and service requirements of end-use equipment installed
under the Standard Offer. PSCRC envisioned providing the following services:

° Capital investment services - purchase future electricity savings from PSE&G
customers when they have developed projects under the Standard Offer using equity
from PSE&G shareholders and debt acquired from outside lenders.

° Customer and DSM industry project facilitation - assist host customers in the
identification and procurement of engineering design and construction management
services from the DSM industry.®

PSE&G Marketing Activities under Standard Offer

232

The settlement agreement also discussed the scope of PSE&G’s DSM marketing activities
under the Standard Offer. PSE&G field marketing personnel were directed to promote
general conservation awareness and were to forward the names of interested customer leads
to the National Association of Energy Service Companies (NAESCO) who would make this
information available to interested ESCOs for a fee. In response to customer inquiries
regarding ESCOs, PSE&G field marketing personnel were to be instructed to direct
customers to call the offices of the BPU in order to obtain a list of ESCOs (New Jersey BPU
1992).

Program Implementation

Based on our discussions with utility and regulatory staff and program participants, we can
define three rather distinctive implementation phases of this pilot: (1) an initial ramp-up phase,
which encompasses the period from June 1993 - March 1994, (2) a second phase from about
April - December 1994 during which PSE&G made some changes to program marketing to
overcome some initial problems and gained regulatory approval for minor program revisions;
similarly, many ESCOs adjusted their marketing approaches and strategic alliances based on
their initial experience promoting the program, and (3) the period since December 1994,
during which marketing of the current program and planning for Standard Offer II are
occurring in the midst of increasing competitive pressures within the electricity industry (as
manifested by an internal re-organization within the utility and new regulatory initiatives)
(New Jersey Energy Master Plan Committee 1994).

PSCRC agreed to purchase any services from PSE&G at a fully loaded cost of service rate using standard cross
charge accounting practices, which had to be reported to the BPU on an annual basis and were subject to
independent audit.
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Throughout much of the implementation period, several winning ESCOs from
PSE&G’s 1989 competitive bidding solicitation were marketing this earlier program
as well as the Standard Offer. The competing offers created some confusion among
large C/I customers, which adversely affected market response to the Standard Offer.

From June 1993 through about March 1994, in strict accordance with the settlement
agreement, PSE&G program staff consciously limited their program marketing
activities because of concern about influencing customers’ access to and selection
among competing ESCOs. During this initial period, PSCRC aggressively entered the
energy services market. PSCRC provided financing for projects sponsored by other
ESCO:s or host customers and organized an Energy Services Network (ESN) in which
it acted as a project facilitator attempting to guide customers towards other qualified
third parties that were members of the ESN. Major problems arose in implementing
the ESN and many of the original members dropped out after disagreements with
PSCRC.

In response to the market’s initial slow response and confusion among customers,
PSE&G made significant mid-course corrections in April 1994. PSE&G specialists
in regional offices began to provide assistance to customers on specific program
issues. PSE&G field representatives also began to market and promote the program
more aggressively. ESCOs also revised their marketing strategies; as one example,
PSCRC began promoting its “Bright Investment” program offering lighting efficiency
improvements to smaller C/I customers.

By the end of 1994, there is evidence that the program is gaining increasing customer
and market acceptance.” In late 1994, the BPU extended the pilot program to
December 1995 while it considers broader issues related to industry restructuring.
PSE&G completed an internal re-organization in early 1995, during which several key
program staff left the utility. As part of its planning for Standard Offer II, PSE&G
is reviewing and “re-engineering” its administrative processes.

Program Design: Key Features

During the various stages of development, program participants interact with PSE&G
program staff on various issues (see Figure 2-1). Prior to participating in the Standard Offer
program, customers must first decide whether to submit their project directly and accept the
responsibilities, risks, and potential benefits of becoming a project sponsor or to work with
an ESCO and negotiate an energy services agreement. The next step is for either the

Based on the monthly program reports, we observe significant increases in the number of new projects submitted
and the associated demand reductions.
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Figure 2-1. Standard Offer Program Process
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customer sponsor or ESCO to submit a project proposal to PSE&G, which details the project
technologies; estimated energy savings; operation and maintenance (O&M) plan; various
types of costs associated with the project; and information on the life of the energy saving
measures. After receiving approval from PSE&G, the project sponsor is then responsible for
installing and maintaining the measures, implementing the agreed-upon M&V plan, verifying
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Figure 2-2. Standard Offer Participation Options
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the savings associated with the project over the contract term, and submitting bills to PSE&G
for payment under the program.

Utility program staff review proposals submitted by project sponsors, perform an initial cost-
effectiveness analysis to ensure that projects pass the Total Resource Cost test, negotiate
savings verification agreements based on the standard protocols, verify key factors that
influence estimates of energy savings by conducting pre- and post-implementation audits (e.g.,
verify fixture count, check baseline and post-retrofit equipment efficiency, test for changes
in lighting levels), and approve payments for delivered savings.

Figure 2-2 shows the nomenclature and relationships between project sponsors and host
customers and their facilities in the program. Project sponsors, either ESCOs or customers,
propose projects to PSE&G that meet minimum size requirements (e.g., 100 kW for existing
buildings) and can propose additional projects as long as the program remains open and the
150 MW block size is not filled. An ESCO-sponsored project will typically involve multiple
host customer facilities.

Standard Contract and Payment Options

PSE&G offers a standard contract that includes time-differentiated payments for electricity
savings, which are directly tied to their value to the utility. Program participants have the
option of receiving unlevelized or levelized prices for their energy savings (see Table 2-4).
For example, for a ten-year project coming on-line in 1994, levelized payments would be
about 17.8 cents/kWh during the summer prime period, 4.8 - 5.4 ¢/kWh during the on-peak
periods of each season, and 2.9 - 3.5 ¢/kWh during the off-peak periods of each season. By
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Table 2-4. PSE&G Standard Offer Pricing Provisions

1993 12.10 3.16 1.64 2.43 1.76 2.66 1.85
1994 12.82 3.63 1.80 3.13 2.14 3.59 2.34
1995 15.13 3.98 2.01 3.40 2.26 3.71 2.41
2000 20.68 6.59 3.74 6.00 4.24 5.81 4.30
2005 27.64 9.97 6.06 9.32 6.92 9.07 6.96
2010 33.97 12.19 8.83 10.96 9.40 10.65 9.62
2015

5-Year 15.58 4.36 2.28 3.80 2.61 4.06 2.75

10-Year 17.86 5.37 2.94 4.83 3.37 4.95 3.50
15-Year 19.77 6.24 3.58 5.66 4.05 5.69 4.18

contrast, if a project sponsor chose the unlevelized payment option, payments would escalate
over the term of the contract, although the net present value of the two payment streams
would be comparable (using the utility’s discount rate of 11.2%). Project sponsors sign 5-,
10-, or 15-year contracts with the utility.

When ESCOs market the Standard Offer program to customers, the pre-specified, fixed
payments effectively serve to reduce the payback time for any retrofit project under
consideration that can meet established M&V requirements. The program concept also
assumes that ESCOs will bundle the incentive offered by utilities with other services that
customers either value or require in order to overcome barriers that inhibit investments in
energy efficient equipment (e.g., upfront financing for project, performance guarantees,
technical expertise and information on the most appropriate technologies and design). For
customer sponsors, the program concept implicitly assumes that the failure of a project to
meet a customer’s financial hurdle rate is the dominant factor inhibiting the investment.
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Target Market, Program Size, and Eligibility Requirements

The program block size was set at 150 MW of summer prime period average demand
reduction (SPPADR) to be delivered by December 31, 1995."° The Standard Offer program
has relatively few eligibility requirements compared to most DSM bidding programs (see
Table 2-5). The program allows project sponsors to propose a wide variety of DSM
measures, including strategic conservation, load shifting, and fuel-switching options, subject
to the condition that the economic lifetime of the measures must be at least five years and that
the savings can be satisfactorily measured under the program’s M&V requirements. The
program is open to commercial, industrial, and residential customers, but has a minimum size
requirement for projects of 100 and 50 kW of SPPADR for existing and new buildings,
respectively. Thus, as a practical matter, only large commercial and industrial (C/I) customers
have the option of directly sponsoring projects, while smaller C/I and residential customers
must work with a third party sponsor that aggregates jobs from individual facilities.

Contract Provisions and Performance Requirements

While the eligibility criteria are minimal, the Standard Offer contract provisions, by contrast,
are more extensive (see Table 2-5). Project sponsors assume significant performance risks and
are liable for penalties for non-delivery of energy savings by the agreed-upon installation date
and under-performance (i.e., for not maintaining 80 percent of the forecast demand reductions
expected to occur in the summer prime period). Given these transaction costs and
performance risks, some large customers prefer to have ESCOs assume the responsibilities
of project sponsor.

In addition to the $1/kW submitted with the project proposal, project sponsors must establish
a liquidated damages fund (about $73/kW), which they lose if their projects fail to come on-
line within three months of the commercial operation date. Project sponsors also must post
security if they choose the levelized payment option and meet PSE&G’s minimum insurance
requirements. After commercial operation, project sponsors will incur penalties if they deliver
less than 80% of the committed summer prime period kWhs.

In terms of program administration, PSE&G requires project sponsors to pay the utility
$10/kW per year initially for administrative expenses. This amount is trued up to reflect the
actual specific and general administrative costs incurred by each project sponsor over the
contract term,; thus it could, in actuality, be much higher or lower. PSE&G also has the
option of conducting site visits and audits prior to and during implementation of the project,

10

Under the settlement agreement, 15 MW were pre-committed to ESCOs participating in the residential market
under the electric Standard Offer, although only recently (April 1995) has an ESCO taken advantage of this option.
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Table 2-5. Standard Offer Program Description

Program Goals

Administrative Budget

Eligible Measures

Location

Demonstrated Life
Cost-Effectiveness

Minimum Acceptable
Proposal

Initial Security

Contract Length
Contract Payments

Payment Tracking Account

Replacement Capacity
Costs

Liquidated Damage Fund

Liquidated Damages

Administrative Service
Charge
Monitoring

Insurance

M&V Requirements

150 MW to be submitted by December 31, 1995

* $1,900,000 for PSE&G’s advertising campaign
*» $300,000 for direct promotion of the Standard Offer Program and
development of measurement & verification protocols

Energy efficiency equipment (e.g., lighting, cooling, heating, etc.), including
load shifting and fuel switching equipment; for new construction, measures
that exceed prespecified standards

In PSE&G's service territory and must receive (or will receive for new
construction) retail electricity service from PSE&G

At least 5 years
Each project proposal, in total, must pass the Total Resource Cost test

* 100 kW of Summer Prime Period Average Demand Reduction (SPPADR)
and 12,500 therms of Peak Period Therm Reduction for existing
construction

* 50 kW of SPPADR and 6,250 therms of Peak Period Therm Reduction for

ew construction

$1/kW must be submitted with each project proposal
5-, 10-, and 15-year contracts
Levelized and unlevelized payment (see Table 2-3)

If project sponsors receive levelized payments, they must secure the amount
that they are paid above the amount they would have received had they
chosen unlevelized payments

(0.80 - (SPP kWh Delivered/SPP kWh Committed)) x (SPP kWh Committed/
SPP Hours) x PJM Capacity Deficiency Rate (~ $73/kW)

One-half of the PJM Capacity Deficiency Rate per kW of SPPADR for each
host facility at time of execution and the other half about 5 months prior to the
in-service date

PSE&G receives liquidated damages if project sponsor fails to achieve
commercial operation within 3 months after the in-service date for a host
facility; if project sponsor achieves commercial operation by the in-service
date, the liquidated damages associated with the host facility are returned

$10/kW/year, trued up to actual administrative expenses incurred

PSE&G shall conduct a pre-implementation, implementation, and up to 15
post-implementation audits per facility, at the project sponsor’s expense

PSE&G specifies minimum insurance requirements (e.g., project sponsor
shall maintain comprehensive personal injury and property damage
insurance)

See Table 2-6
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2.5

as well as up to 15 post-implementation audits at each facility. The costs of these audits and
site inspections are also charged to the project sponsor.

Measurement & Verification Protocols

The program has as an explicit design objective that DSM resources should be as reliable as
supply-side resources to the extent feasible. There are standardized verification protocols for
monitoring various types of retrofit applications (see Table 2-6). For example, one protocol
covers constant load, constant operating hours, non-weather sensitive end uses such as
lighting system conversions and constant-load motors and typically involves continuous
metering of hours of operation. The M&V protocol specifies that PSE&G and the project
sponsor must agree on a savings verification agreements at an individual facility for certain
measures with approved protocols and for new applications that don’t have protocols (e.g.,
system and process improvements). These agreements must also be approved by the staffs
of the BPU and Division of Ratepayer Advocates (i.e., the consumer advocate).!' In Chapter
7, we review and critique PSE&G’s M&V procedures and sampling plan in more detail.

Comparison of Standard Offer Concept to DSM Bidding and Customized
Rebate Programs

Because the Standard Offer concept is a new way to deliver DSM resources, it is useful to
compare it with alternative program designs that are often targeted at large C/I customers,
such as customized rebate and DSM bidding programs (see Table 2-7). The Standard Offer
concept combines elements of these two other approaches. In both customized rebate and
Standard Offer programs, eligible customers participate on a “first come, first serve” basis,
subject either to a program budget constraint or a limit on resource block size, based on
standard contract terms and conditions. However, the agreement between a utility and
customer is typically quite short (1-2 pages) in a customized rebate program with limited
performance requirements compared to the Standard Offer. In a customized rebate program,
customers typically propose one or more measures at their facility based on an audit.'> The
utility must approve the project and customers receive a one-time incentive payment (which
is often capped at a percent of project costs or a ¢/kWh limit) upon verification of installation.

PSE&G and the project sponsor have the option of presenting any proposed protocols that are not approved by
BPU and Division of Ratepayer Advocates staff to the Commissioners for final resolution.

Customized rebate programs are designed to encourage customers to propose and install site-specific applications
that are not easily covered by rebates for individual products.
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Table 2-6. Summary of Standard Measurement and V

Commercial & Industrial

Measures Affecting Constant Load, Constant Obtain from Luminare Wattage Tables Obtain from Luminare Wattage Meter run time after measure installation on all or sample of
Operating Hours, Non-Weather Sensitive End Tables or from actual measured  individual devices or control circuits
Uses -- Lighting kW of installed luminaries

» Energy savings shall be in proportion to light level
reductions

* 5% credit where lighting measures are installed in
conditioned space

Measures Affecting Constant Load, Constant For simple replacements, use either manufacturer's Measure load on each new Meter run-hours or kWh on each individual motor or on a
Operating Hours, Non-Weather Sensitive End  performance curve or nameplate efficiency coupled with motor or sample of motors sample of motors
Uses --Motors derating table; or for system improvements, conduct continuously or over a

recording wattmeter measurements representative time period

Measures Affecting Operating Hours of NO STANDARD PROTOCOL DEVELOPED
Constant Load, Non-Weather Sensitive End

Uses (e.g., Automatic Controls)

Measures Affecting Variable End Use Conduct wattmeter measurements, measure system 1. Measure output and electrical input continuously and
Requirements (e.g., motors, VSDs, process output over the same time, and develop load curves compute savings as difference between post-installation
improvements, HVAC affected by weather) electrical input and electrical input predicted by pre-

installation load curve
2. Establish post-installation load curve from measured
results and use these two curves to determine savings

Other Technology Specific Measurement

Methodologies
Method 4A: Thermal Storage PROTOCOL DEVELOPED, BUT NO INSTALLED
MEASURES
Method 4B: Heat Recovery NO STANDARD PROTOCOL DEVELOPED
glel;hod 4C: Energy Management NO STANDARD PROTOCOL DEVELOPED
ystem
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parison of “T

ical” Prog

Resource Defined implicitly by Limit on resource block size  Resource block size range
Need program budget cap
Eligible Large customers Large customers & third Third parties & large
Participants parties customers
Program First-come, first-serve; “First-come, first-serve” Utility selects winning bids,
Selection some target marketing by based on bid evaluation
Criteria utility field reps & vendors criteria; customers targeted
by winning bidders
Financial One-time, up-front rebate Fixed payments over Based on bidder’s price
Incentive (paid after installation); contract term (time-
often capped at % of differentiated based on
project cost, or ¢/kWh, or value of savings to utility)
payback criterion
Terms & Standard (Limited) Standard (Comprehensive)  Negotiated, based on
Conditions sample contract
(Scope) {Comprehensive)
Performance Maintain equipment to Sponsor must verify savings  Bidder typically verifies
Requirements provide energy-related over contract term; penalties  savings; penalties for non-
benefits for specified for non-performance performance negotiated in
period (e.g., 5 years) contract
Performance Impact evaluation Standardized protocol Utility M&V guidelines;
Monitoring bidder M&V plan approved
utility

The Standard Offer extends incentive payments over the economic lifetime of the measures
with payments linked to verified savings. DSM bidding and Standard Offer programs are
similar in that they have comparable performance requirements and contract terms and
conditions. However, in DSM bidding, financial incentives are not pre-specified and the utility
screens and selects third-party providers, who, in turn, target customers as they see fit within
the assigned market segment.

For us, the major implications are as follows: (1) the utility has relatively more influence in
determining preferred providers in DSM bidding compared to either the Standard Offer or
customized rebate programs where customers have sole responsibility for judging the
technical competence, experience, and track record of service providers; (2) both Standard
Offer and DSM bidding programs effectively shift performance risk to DSM developers and
away from ratepayers, but the cost premium can be significant compared to customized rebate
programs (~1.0-2.5 ¢/kWh); (3) compared to DSM bidding, the Standard Offer concept is
more attractive to many ESCOs and large customers because development risks are lower
because potential bidders may not recover their initial up-front project development and
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marketing costs if their bid is not accepted by the utility; and (4) with comparable financial
incentives, customized rebate programs are likely to achieve greater market penetration than
the other two approaches although persistence of savings is more uncertain.
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CHAPTER 3

Program Impacts: Market Response

Overview

This chapter assesses market response to the Standard Offer program over the first 18 months
of its field operation (June 1993 - December 1994). During this period, PSE&G approved
projects representing about 40 MW of summer prime period average demand reduction
(SPPADR)" of which 9 MW are operational, which is significantly less than the original
program target of 150 MW of savings in two years. We report on activity levels of various
market participants (e.g., PSCRC, other ESCOs, and customer sponsors), savings in various
market sectors, and the distribution and types of measures installed. PSE&G’s energy services
subsidiary, PSCRC, has sponsored projects representing about 43 percent of the committed
savings for the program. In a relatively short time (i.e., less than three years), PSCRC has
become a significant player in the energy services market in PSE&G’s service territory. Thus
far, various lighting and fuel switching measures account for the bulk of savings from the
program (66% and 17%, respectively). Furthermore, our review of the types of projects that
have been approved as well as the work of others (Gordon et al. 1994) suggests that the
Standard Offer program design works better in situations where customers are planning to
replace equipment or considering discretionary retrofit and early replacement of functional
equipment than in situations where equipment fails and decisions must be made quickly or
on short notice.

Comparing the market response of the Standard Offer program with utility-sponsored studies
of the economic potential for DSM, we found the market response to be less than 5 percent
of the estimated economic potential in most target markets and end uses. Assuming the
program design and incentive payments remain at current levels (which appears unlikely given
PSE&G’s forecast of lower avoided supply costs), the program could continue at its present
pace for at least the next 4-5 years, primarily capturing lighting opportunities, although
market penetration would have to increase in sectors that have typically been difficult to
penetrate (e.g., large office buildings that are not owner-occupied). In Chapter 9, we suggest
changes to the program’s design that could enhance PSE&G’s ability to achieve the original
program goals (~75 MW/year) even under less favorable market conditions.

Summer Prime Period Average Demand Reduction is defined as the total kWh saved during the summer prime
period divided by the total number of hours (430) in the Summer Prime Period. The Summer Prime Period
includes the weekday hours between 12 noon and 5 p.m. from June 1 to September 30, except holidays.
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3.2

Table 3-1. Distribution of Projects by Sponsor Type

ESCOs 94 245 15.1 1.8

(excluding

PSCRC) (14)

PSCRC 146 16.2 10.7 49

PSCRC -- Bright 782 71 7.1 2.4

Investments

Customer 34 12.4 7.2 0.2

Sponsors (19)

TOTAL 1,056 60.2 40.1 9.3
Market Response

Table 3-1 provides summary statistics on committed projects and projects in commercial
operation that have been approved by PSE&G through December 31, 1994, including the
number of facilities and the associated reductions in connected load and summer prime period
demand. We have grouped projects by type of sponsor (ESCOs vs. customer sponsor) and
show PSCRC’s activities separately from other ESCOs. Committed projects include all
projects submitted by sponsors to PSE&G, which are in various stages of development (i.e.,
pre-implementation, under construction, commercial operation). Projects that are in
commercial operation represent a subset of committed projects that are providing delivered
savings to the utility. Unless otherwise noted, summary statistics reflect SPPADR for
committed projects.

Through December 1994, over 1,050 facilities have been involved in the program,
representing about 60 MW of committed connected load savings. PSE&G has received
commitments for about 40 MW of SPPADR, of which about 9 MW are on-line. The fact
that only 9 MW are operational roughly eighteen months into the program is indicative of
the long project development times compared to a typical utility rebate program. The market
response is significantly less than the original program target of 150 MW of SPPADR in two
years. However, the original program target was probably somewhat unrealistic, at least
based on the experience of other utility programs that have required customers to sign long-
term, performance-based contracts (e.g., DSM bidding programs). The market response to
the Standard Offer compares favorably with most DSM bidding programs, assuming that
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almost all submitted projects proceed and become operational."* Direct comparisons of

market response are difficult because, in bidding programs, the utility selects a limited number
of ESCOs who then must meet individual contract demand reduction goals. In contrast, the
number of potential competing firms is limited only by the market in the Standard Offer, while
the quantity constraint is program-wide. However, from a customer’s decision-making
perspective, the performance risks associated with the proposed deals by ESCOs in DSM
bidding and Standard Offer are comparable compared to the risks that customers typically
assume in utility rebate programs.

Figure 3-1 provides additional detail on the status of submitted proposals. Of the project
proposals submitted, PSE&G has conducted initial cost-effectiveness screening on, and sent
project acceptance letters to about 38 MW of projects, while projects representing about 25
MW have received pre-implementation audits.

By almost any measure, PSCRC has played a significant role in the market. As a project
sponsor, PSCRC accounts for about 43 percent of the SPPADR from committed projects,
with almost 80 percent of the savings from projects that are in commercial operation. PSCRC
has been active in both large and small C/I markets, where its Bright Investment program
promotes lighting efficiency options to customers with projects that save less than 50 kW per
facility. PSCRC has also provided construction and permanent financing to many of the other
ESCOs and several customer sponsors. While it is not possible to give a precise answer,
based on our interviews with ESCOs and customers, it appears that PSCRC may be providing
some type of financing for 60 to 70 percent of the projects.

Table 3-2 summarizes information on average savings at individual facilities for ESCOs’ host
customers and customer sponsors. Summer prime period demand savings average about 9
kW among participants in the Bright Investment program sponsored by PSCRC. In the large
C/T market, the average reduction per facility in SPPADR is about 50 percent higher for
customer sponsors compared to host facilities that are using ESCOs (210 vs. 107 kW). This
result is not surprising because projects sponsored by customers initially had to offer at least
200 kW in savings (but subsequently lowered to 100 kW) to meet the minimum threshold
requirements, while ESCOs typically aggregate jobs at individual customer facilities to meet
minimum project sponsorship size requirements. A few ESCOs have submitted projects that
far exceed the minimum requirements, which explains why the standard deviation in average
savings is twice as large as the mean value.

We believe that there is a high probability that almost all projects that have passed PSE&G’s initial cost-
effectiveness screening (about 38 MW) will be developed because of the significant time and up-front investment
involved in proposal development and because of the contractual commitments between ESCOs and host
customers.
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Figure 3-1. Project Status

O Customer
@ Bright Investment

Project Project Pre- Final Commercial
Receipt Acceptance Implementation Implementation Operation
- Audit Audit

Table 3-2. Average Savings at Individual Facilities

ESCOs 240 107.4
Bright Investment 782 9.1
Customers 34 210.3
TOTAL 1,056

+ 2516 619.7
+ 103 33.7
+ 188.6 1,246.4
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3.2.1

Distribution of Savings by Sector

Theoretically, customers from all classes can participate in the Standard Offer Program,
subject to meeting the minimum size requirements for project proposals of 100 kW and 50
kW of SPPADR for existing and new construction respectively.'> As a practical matter,
because of the threshold size requirements, residential and small C/I customers must
participate through third party sponsors. Thus far, about 98 percent of the committed savings
are retrofits of existing commercial/industrial facilities with about 2 percent of the activity in
C/1 new construction.

Projects have been submitted at 10 new facilities for less than 1 MW of SPPADR. These
facilities, representing about 600,000 square feet of floor space, include several small
industrial plants, an office building, a church, and a large hardware store. Thus far, project
sponsors have installed only lighting measures in new construction. PSE&G staff claim that
there has been little new construction occurring in the service territory but were unable to
provide estimates of the amount of new floor space added in 1993 and 1994, so we were not
able to estimate market penetration rates. By way of comparison, utilities considered to be
national leaders in DSM (e.g., New England Electric System, Pacific Gas & Electric) report
that annual market penetration for their new commercial/industrial construction programs
ranges from about 25-35 percent of the new floor space under construction.

The lack of activity in the residential sector is not surprising given the transaction costs and
risks involved for third parties and the existence of many PSE&G “core” programs that are
targeted at this market.'®

In Figure 3-2, we show SPPADR for projects in thirteen target market sectors. We mapped
the SIC codes reported by each project sponsor into thirteen market segments based on
building types used in a commercial/industrial forecasting model (COMMEND) developed

Sponsors can also submit proposals involving gas savings with the minimum size requirements of 12,500 and
6,250 therms of peak period therm reduction for existing and new construction respectively. However, no projects
that involve gas savings have been submitted.

However, in April 1995, PSE&G approved its first contract under the Standard Offer for an ESCO targeting
residential customers, although no savings have been delivered.
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Figure 3-2. Savings by Target Market
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the Lodging and Restaurant sectors account for
about 0.02% of program savings.

by EPRI (1988)." The linkage between SIC codes and building types provides a rough first

cut at segmenting the commercial market.'®

By far, the largest categories are “out of scope” and “industrial” accounting for about 28
percent and 27 percent respectively of SPPADR. “Out of scope” is a catch-all category that
includes SIC codes for which building types are not defined. These include research/testing
labs, transportation, and trucking businesses, and sanitary facilities. “Industrial” includes

17

operating characteristics, and occupancy patterns.

Building types are assigned to business locations on the basis of structural characteristics, end-use equipment,

SIC codes represent the line of business or type of good or service provided by a business or government entity
and can be crudely linked to the building type/market segment concept. The limitations of linking and mapping
SIC codes to building types are: (1) many building types may be used within a particular line of business (e.g.,
manufacturing firms that have production, office, and warehouse space), and (2) particular building types (e.g.,
offices) may be used by a wide variety of industries (EPRI 1988). EPRI recommends that actual site data on

building type should be used over SIC codes whenever this information is available.
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facilities of various types of manufacturing firms (e.g., plastics, chemicals, pharmaceutical
companies, paper and allied products, textiles, and fabricated metals).

Roughly two-thirds of the savings for projects in these two sectors come from lighting
measures, and one-third from other measures. For the non-lighting measures, we are fairly
confident that, in most cases, industrial plants and facilities are being retrofitted because of
the types of measures installed. However, for lighting measures, a facility-by-facility analysis
would be required to determine whether retrofits are occurring in corporate headquarter
offices or manufacturing plants, because SIC code information reported by project sponsors
does not allow us to distinguish between headquarter offices and factories. Compared to the
C/1 DSM programs of many other utilities, the Standard Offer seems to have been relatively
successful in getting industrial customers to participate. This is attributable in part to the
demographic characteristics of PSE&G’s service territory, which includes a sizeable industrial
load (~25% of total sales). Industrial customers have also been heavily marketed by ESCOs,
particularly with respect to lighting efficiency opportunities, and a number of large industrials
have become project sponsors. Warehouses (including refrigerated warehouses), health care
and retail facilities have each accounted for about 3-4 MW of savings (8-9% each). The
market penetration in office buildings is quite low at 2.2 MW (6% of total program savings),
but apparently reflects barriers associated with the Standard Offer design.'

Table 3-3 provides summary information on the size range for individual facilities in the large
C/1 and new construction markets as well as the Bright Investment program. The typical (i.e.,
median) facility size in the large C/I market is about 100,000 sq. ft., although the average is
significantly higher (about 250,000 sq. ft.) because of a few very large sites with multiple

Table 3-3. Average Floor Area of Facilities in Various Market Sectors (Sa

Large C/l (195/264)" 246,164 96,700 1,400 19,000,000
Bright Investment (774/782) 18,606 5,800 400 820,000
New Construction (8/10) 73,108 60,203 50,000 114,195

' Numbers in parentheses refer to the number of facilities that reported floor area compared to the
total number of facilities in market sector.

See Xenergy 1994. Owners of tenant-occupied buildings are wary of the long contract terms, which typically
exceed tenant leases, and penalty provisions that may be invoked if existing tenants leave and savings do not
persist.
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Figure 3-3. Distribution in Floor Area for Large Commercial/industrial Customers
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facilities. Figure 3-3 shows the distribution in floor area for the 195 facilities in the large C/I
retrofit market that included this information; 15 facilities exceed 400,000 sq. ft.°

We were somewhat surprised to find about 25 relatively large facilities (i.e., >100,000 sq. ft.)
that are participating in the Bright Investment program (see Figure 3-4). These include
several elementary and high schools, a few warehouses, commercial office buildings, and
various types of industrial manufacturing facilities (e.g. apparel, paper products, paint/glass).
Recall that the M&V requirements are more lenient for facilities that save less than 50 kW
because each facility in a project does not have to be monitored and that the Bright
Investment program offers only lighting measures. Thus, we are concerned that the combined
effects of the way in which the M&V requirements are specified and PSCRC’s marketing
strategy may inadvertently be encouraging partial retrofits. For example, assume that a
customer owns a large facility that has cost-effective retrofit savings opportunities in several
end uses which together with lighting exceed the 50 kW savings threshold. In the worst case,

20

It is important to note that the floor area reported for a particular facility is partly dependent on the way that the
project sponsor develops and submits the project. For example, subject to meeting the threshold requirements on
minimum savings, a large university may submit separate proposals for improvements in various buildings or it
may bundle the entire package together.
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3.3

Figure 3-4. Distribution in Floor Area for Bright Investment Customers
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the customer chooses to participate in the Bright Investment program and receives only a
lighting treatment, foregoing the other opportunities, either because they want to minimize
their performance risks or are unaware of other options under the Standard Offer program.
We discuss possible ways to revise program requirements to minimize these type of
occurrences in Section 9.5.4.

Types of Measures Installed

Roughly 66 percent of the program savings come from lighting projects or about 26 MW (see
Figure 3-5). Table 3-4 shows the distribution of lighting measures installed under the
program, grouped into various categories: T-8 lamps with electronic ballasts (76%),
conversion of inefficient fluorescent and mercury vapor lighting to metal halide or high
pressure sodium lights (12%), T-12 lamps with electronic ballasts (7%), compact fluorescents
(3%), high-efficiency exit signs (0.5%), and a few applications using incandescent lamps.

Electric-to-gas fuel substitution accounts for another 17 percent of the SPPADR. Virtually
all of the fuel substitution measures involve conversions of space and water heating equipment
(e.g., replacement of electric boilers with gas units), cooking equipment, or change-outs to
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industrial processes, rather
than chiller conversions.
HVAC measures account for

about 7 percent of SPPADR.

Applications include | T-8/Ballast 19.79

replacement of rooftop units, | 1_1o/Ballast 0.07

new chillers, and adding

variable air volume (VAV) | T-12/Ballast 1.74

systems  to  ventilation | compact Fluorescent 0.86

equipment. Energy

management control systems | Halogen 0.13

(EMCS)  for  HVAC | High-Efficiency Exit Signs 0.12

applications were noticeably _

absent in the program. Metal Halide 1.20
~ There are not yet approved | High Pressure Sodium 1.93

M&V protocols for EMCS, . o

primarily because of the High Efficiency Incandescent 0.03

complexity of measurement Quartz 0.02

issues anq the Yar1ab111ty_ in | oTAL 05,77

savings 1in site specific

applications. Various types

of industrial process retrofits (5%) and motors and variable speed drive applications (1%
each) account for the remaining measures. There appear to be significant opportunities for
various applications of variable speed drives, some of which are starting to occur through
the Standard Offer program. These include industrial process applications, HVAC fans,
boiler draft fans and feedwater pumps, and municipal waste water pumping.

The Standard Offer program does not appear to have significantly affected the market share
for high-efficiency motors in the PSE&G service territory. Thus far, high-efficiency motors
account for only about 450 kW of SPPADR (~1% of total program savings). About 75
percent of the savings come from motors that exceed 100 HP. Table 3-5 shows the
distribution of high-efficiency motors installed through the Standard Offer program by size
range, the average efficiency of current and proposed motors for each size range, and the
SPPADR for each size range. High-efficiency motor appli